Chemical modification of interleukin-1 beta: biochemical characterization of a carbodiimide-catalyzed intramolecular cross-linked protein.
We have modified recombinant human Interleukin-1 beta using 1-ethyl-3(3-dimethylaminopropyl)-carbodiimide at pH 6.5, resulting in the formation of an internally cross-linked protein. The major product (30% yield) of the reaction (17 kD; pI = 6.2) was purified and fully characterized by peptide mapping using Endoproteinase Lys C. When digests were conducted under nondenaturing conditions, we found that the modified protein is different from the native protein. The native protein yielded 14 peptides after digestion, whereas only two large peptides and a tetrapeptide, Asn-Tyr-Pro-Lys, were released from the cross-linked protein (i.e., cleavage occurs only at residues Lys88 and Lys92). Using gel filtration, the two peptides were found to co-elute as a single species (15 kD), which represent a noncovalent complex of the amino terminal and C-terminal portions of the molecule. Further analysis of the modified protein by peptide mapping under denaturing conditions and by FAB MS analysis showed that Glu111 and Lys138 were internally cross-linked. The cross-linked protein had bioactivity (T-cell proliferation), fluorescence, and circular dichroism spectra similar to native IL-1 beta. In contrast, while having similar secondary structure, the digested cross-linked protein had less than 1% of T-cell proliferative activity of the undigested protein. These data show that the structural integrity surrounding and perhaps including the Asn-Tyr-Pro-Lys region may be crucial for the biological activity of rIL-1 beta and may be important for the binding of IL-1 to its receptor.